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Background: We prospectively evaluated the feasibility and efﬁcacy of a strategy of performing
concomitant laparoscopic band removal and sleeve gastrectomy on all-comers who had a failed lapa-
roscopic adjustable gastric band (LABG) and analysed the impact of the reason for revision surgery on
outcomes.
Methods: Over a two-year period, 23 patients who previously had LAGB insertion were referred for
revision surgery. Of this cohort, three patients elected to undergo band removal alone. Of the remaining
20 patients, 10 presented with weight regain and 10 presented with pathological symptoms secondary to
band migration (band complication group). All patients were listed for simultaneous LABG removal and
sleeve gastrectomy and the outcomes of the two groups analysed.
Results: Simultaneous band removal and sleeve gastrectomy was achieved in all cases of weight regain
and in 7 cases of band complications. There were no complications in the weight regain group and three
major morbidities in the band complication group. At the time of revision, the mean body mass index
was 40.3  1.5; however at a mean follow-up period of 2.2  0.28 years the mean BMI of the cohort had
fallen to 35.9  1.4. The mean BMI was signiﬁcantly lower in the band complication group (p ¼ 0.03).
Conclusions: Gastric band removal and revision sleeve gastrectomy following failed LABG is feasible as a
single-stage procedure with good outcomes. The optimum peri-operative results of this approach are
seen in patients with weight regain whilst the longer term outcomes are superior in those with band
complications.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Despite the well-documented efﬁcacy of laparoscopic adjust-
able gastric banding (LAGB) as an effective technique for ensuring
weight loss in the morbidly obese, this procedure is associated
with a signiﬁcant rate of pathological symptoms (such as
dysphagia and reﬂux) due to band migration and a signiﬁcant
incidence of failure to achieve adequate weight loss.1 As a conse-
quence of this, some patients may require a second surgical
intervention due to presence of band complication or inadequate
weight loss.2
Laparoscopic sleeve gastrectomy (LSG) was initially devised as
the ﬁrst step of the duodenal switch procedure but is increasingly
offered as a primary independent bariatric operation3 and also as a
revision procedure for failed LAGB. Although a number of studies
have described this procedure as a revision option for patients whorgery, St George’s Healthcare
K. Tel.: þ44 208 725 3180;
.
ciates Ltd. Published by Elsevier Lthave failed LABG,4e8 the majority of these studies have performed
this procedure only on selected elective patients and often as
staged procedures with band removal followed by sleeve gastrec-
tomy at a later date. In our institution, we initiated a prospective
policy of attempting single-stage band removal and laparoscopic
sleeve gastrectomy to all LABG patients who required revision
surgery for weight regain or band complications. The purpose of
this study was to evaluate the feasibility, safety and long-term ef-
ﬁcacy of this surgical strategy and to assess the impact of the reason
for band removal on these outcomes.
2. Methods
Our institution is high-volume specialist tertiary referral bariatric centre per-
forming over 300 primary and revision bariatric procedures per year. Between
February 2008 and August 2010, a total of 13 patients with an adjustable gastric
band in-situ were referred to our institution for weight regain. All of these patients
were assessed at a multi-disciplinary meeting and following discussionwere offered
the option of band removal and concomitant sleeve gastrectomy as a single stage
procedure. In addition a further 10 patients presented with pathological symptoms
suggestive of acute or acute-on-chronic gastric band migration (i.e. the presence of
epigastric pain, dysphagia or acid reﬂux despite band deﬂation). These “band
complication” patients underwent a variety of tests including upper GI endoscopy,
contrast swallow and CT of the abdomen and were diagnosed with gastric bandd. All rights reserved.
Table 1
Summary of the peri- and post-operative characteristics of the two groups.
Parameter Weight regain
group (n ¼ 10)
Band complication
group (n ¼ 10)
p Value
Age (years) 40.0  2.6 36.1  1.9 0.46
Pre-band BMI 50.5  3.3 51.3  2.6 0.45
BMI prior to revision
surgery
42.7  2.3 37.2  1.5 0.26
Single stage procedure 100% 70% 0.06
Leak 0% 20% 0.14
Other morbidity 0% 5%
Mean length of stay
(days)
4.4  0.7 13.0  2.4 0.03
%Excess weight loss 15  15 41  4 0.12
Mean BMI following
revision surgery
38.6  2.1 31.9  0.8 0.03
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expedited band removal and offered the option concomitant sleeve gastrectomy.
2.1. Surgical technique
All patients received deep vein prophylaxis in the form of pneumatic anti-
embolic stockings and 5000 IU subcutaneous heparin. Four ports were inserted
and a pneumoperitoneum established. Following adhesiolysis, the band was
transected and dissected clear of the stomach along any gastro-gastric sutures. The
stomachwas then inspected to ensure therewas no evidence of perforation. In cases
where perforation was suspected, an intra-operative endoscopy was performed and
a decision made as to whether it was appropriate to proceed to sleeve gastrectomy.
This procedure was then undertaken by dividing the right gastro-epiploic vessels
4 cm proximal to the pylorus and dissection continued proximally to the gastro-
oesophageal junction using an ultrasonic coaptation scalpel. A 34 French bougie
was then placed transorally into the stomach under direct vision and a gastric tube
fashioned over the bougie using an endoscopic stapler with staple line reinforce-
ment using Duet. The suture line was tested for leak using methylene blue and the
stomach specimen and band removed through the supra-umbilical trocar site.
Immediately following surgery, patients were transferred to a specialised Upper
GI ward. Oral feeding was commenced the day following surgery unless there was
any clinical suspicion of leak in which case a CT with oral contrast was performed in
order to assess the integrity of the staple line. Following discharge from hospital, all
patients were regularly followed up in outpatient clinic. The mean follow-up period
was 2.2  0.28 years.
2.2. Analysis
Of the 13 patients presenting with weight regain following LABG who were
offered sleeve gastrectomy, 3 patients (all of whom had a BMI under 35) declined
this option. The remaining 10 patients together with all 10 patients presenting with
“band complications” were listed for single stage band removal and sleeve gas-
trectomy. The pre-, peri- and post-operative outcomes of these 20 patients
(17 F:3 M) were prospectively recorded. Data were expressed as mean (standard
error) or median (with ranges and inter-quartile ranges in parentheses) as appro-
priate. In addition, a comparison was made of the outcomes of patients presenting
with weight regain and those presenting with band complications. Inter-group
comparisons were made with proportions compared using either Chi-square tests
or, in cases where the expected incidence of an outcome measure was less than 5,
Fisher’s exact tests; and continuous variables compared using student t-tests or
ManneU Whitney tests as appropriate.
3. Results
3.1. Pre-operative characteristics
The mean age of the cohort was 38.0  1.6 years. Prior to band
insertion the mean BMI of the cohort was 50.9  1.9. Two patients
had Type II diabetes, three had hypertension and one had dyslipi-
daemia. The mean interval between primary and revision surgery
was 75months (range 29e170) bywhich point themean BMI of the
group had fallen to 40.3  1.5. In terms of resolution of obesity-
related co-morbidities, both of the Type II diabetic patients, one
of the patients with hypertension and the one patient with dysli-
pidaemia showed resolution following gastric banding.
3.2. Peri-operative outcomes
The peri-operative characteristics of the patients presenting
with weight regain and band complications are summarised in
Table 1. As shown, there was no signiﬁcant difference in the mean
pre-operative BMIs of the two groups.
3.3. Operative outcomes
Following band removal, all 10 of the weight regain patients
underwent sleeve gastrectomy. Of the 10 patients in the band
complication group, seven underwent single stage surgery
including one patient with erosion on the greater curve aspect of
the stomach. Of the remaining three patients, 2 had band erosions
on the lesser curve aspect of the stomach and 1 had obstructionwith ischaemia and these three underwent band removal only;
followed by sleeve gastrectomy three months later.
3.4. Post-operative outcomes
There were no major complications in the weight regain group.
Therewere threemajormorbidities in the band complication group
e speciﬁcally two leaks (both in patients who underwent single
stage surgery and which were successfully treated with laparo-
scopic washout and stent insertion) and one case of sepsis in a
patient who had a two-stage procedure. The mean hospital stay of
the whole cohort was 5.8  1.2 days; however the band compli-
cation group had a signiﬁcantly longer hospital stay (see Table 1).
3.5. Long-term outcomes
At the end of the follow-up period the mean BMI of the whole
cohort had fallen to 35.9  1.4 with a mean percentage excess
weight loss of 24%  9%. As shown in Table 1, the mean BMI of the
band complication group was signiﬁcantly lower than that in the
weight regain group. There were no further resolution of obesity-
related co-morbidities following LSG. Two of the patients in the
weight regain group required further surgical interventione in one
case endoscopic dilation for a stricture three months following
surgery and in one case conversion to a gastric bypass three years
following revision surgery following repeat weight regain.
4. Discussion
Although LABG associated with a cumulative failure and
complication rate of up to 30%4 there remains no absolute
consensus as to the optimum procedure for patients who need
revision surgery. Although a number of studies have examined the
feasibility of conversion of gastric bands to sleeve gastrectomy,9e12
this is one of the ﬁrst studies to do so on all-comers in both the
elective and urgent setting. With respect to the peri-operative
outcomes in patients presenting with weight regain, single-stage
conversion to sleeve gastrectomy was feasible in all cases with
no leak or signiﬁcant morbidity. These results compare favourably
with previous studies. For example, Acholonu et al.9 reported a
13% major complication rate following conversion of band to
sleeve gastrectomy. Similarly Foletto et al.10 noted a 5% leak rate
and 2% mortality rate in their series of 57 patients undergoing
revision LSG following weight regain after LAGB. In a similar study
Goitein et al.11 reported a major morbidity rate of 6% and a con-
version to open surgery in 4% of cases of revisional LSG. It should
be noted that unlike these studies, we were able to perform
conversion as a single-stage procedure in all of our patients. The
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operative complications was tackled by Gagniere et al.12 who
found that waiting six months between gastric band removal and
performing LSG did not reduce morbidity as compared with
concomitant surgery. Despite this most previous authors9e11 have
chosen to stage perform surgery in two stages on a signiﬁcant
proportion of patients e a practice which our experience would
question.
The major novel aspect of this study was our policy of
attempting to perform single stage conversion to LSG for all pa-
tients presenting with acute or acute-on-chronic band migration.
Of the 10 patients, this was achievable in seven cases with the
remaining three having a staged conversion. Overall however only
half of the patients in the band complication group underwent
single-stage conversion without morbidity and these results indi-
cate that whilst single stage conversion to sleeve may be consid-
ered in this sub-group, the peri-operative results of this sub-group
are inferior to those seen in patients presenting with weight regain
following LABG.
With respect to long-term outcomes, the issue of whether it is
appropriate to convert one failed restrictive procedure with
another has been addressed by a number of authors. Although the
majority of studies13e17 advocate conversion of LABG to gastric
bypass, we chose to perform LSG on all patients. Our rationale for
this approach was based on the relative technical simplicity of this
procedure; the low post-operative maintenance required following
sleeve gastrectomy and the fact that LSG may be easily revised to
another procedure in the future. With respect to our cohort, LSG
resulted in a 24% reduction in excess body weight with only one of
our patients requiring further revision for weight regain. These
results are comparable to other studies of post-operative weight
loss following revision LSG where mean excess body weight loss
over a similar follow-up period has been reported as between 16%
and 55%.5,18,19 Interestingly the weight loss seen in the band
complication group was higher than those seen in the weight
regain group. Our results therefore seem to indicate that in direct
contrast to peri-operative outcomes, the long-term results of
revision sleeve gastrectomy are in fact better for patients with band
complications. The underlying reasons for this are not entirely clear
however it is tempting to speculate that the poorer long-term re-
sults in the weight regain group may be a reﬂection of their poor
long-term response to their primary restrictive procedure.
We acknowledge that there are some limitations to this study.
For a start we accept that our cohort size is small and this in
particular limits our ability to draw strong conclusions from our
comparative data. It should however be noted that this cohort does
represent the totality of practice in a high-volume tertiary referral
bariatric centre. In addition, the follow-up period of our study,
though comparable to previous studies, was limited. Nonetheless
the prospective nature of our study, the standardised surgical
strategy and our comprehensive follow-up protocol adds consid-
erable weight to the validity of our ﬁndings. In summary we have
shown that simultaneous band removal and sleeve gastrectomy
following failed LAGB is a feasible option with good short and
medium term outcomes. Although this operative protocol may be
applied to all-comers, the optimum peri-operative results of this
approach are seen in patients with weight regain whilst the longer
term outcomes are superior in those with band complications.Ethical approval
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